The LMC star, SSTISAGE1C J050756.44-703453.9, was first noticed during a survey of EROS-2 lightcurves for stars with large irregular brightness variations typical of the R Coronae Borealis (RCB) class. However, the visible spectrum showing emission lines including the Balmer and Paschen series as well as many Fe II lines is emphatically not that of an RCB star. This star has all of the characteristics of a typical UX Ori star. It has a spectral type of approximately A2 and has excited an H II region in its vicinity. However, if it is an LMC member, then it is very luminous for a Herbig Ae/Be star. It shows irregular drops in brightness of up to 2 mag, and displays the reddening and "blueing" typical of this class of stars. Its spectrum, showing a combination of emission and absorption lines, is typical of a UX Ori star that is in a decline caused by obscuration from the circumstellar dust. SSTISAGE1C J050756.44-703453.9 has a strong IR excess and significant emission is present out to 500 µm. Monte Carlo radiative transfer modeling of the SED requires that SSTISAGE1C J050756.44-703453.9 has both a dusty disk as well as a large extended diffuse envelope to fit both the mid-and far-IR dust emission. This star is a new member of the UX Ori subclass of the Herbig Ae/Be stars and only the second such star to be discovered in the LMC.
INTRODUCTION
The Herbig Ae/Be stars are A or B stars with emission line spectra located in dusty star forming regions and which are typically exciting a small emission nebula nearby (Herbig 1960) . In addition, these stars generally show IR excesses due to circumstellar dust and have luminosity classes III -V (Waters & Waelkens 1998) . The UX Ori subclass of the Herbig Ae/Be stars is characterized by sudden declines of up to 3 mag at V, associated with increased extinction and polarization (Waters & Waelkens 1998) . These stars often show spectroscopic variability as well. All of these variations have been ascribed to changes in a dusty disk viewed nearly edge-on. Suggested scenarios for the declines in brightness are infalling proto-cometary objects, eclipses by optically thick clouds in an optically thin disk or self-shadowed flared disks (Rodgers et al. 2002; Dullemond et al. 2003; Grady et al. 2000; Bertout 2000) . Natta & Whitney (2000) suggest that the disk doesn't have to be exactly edge-on but that declines can occur for a range of inclinations. Herbst et al. (1994) identify 18 Galactic stars that may belong to the UX Ori class.
About half of the Herbig Ae/Be stars later than B9 are UX Ori stars (Natta et al. 1997) . A number of candidate premain-sequence (PMS) stars have been identified in the LMC (e.g., Beaulieu et al. 1996; Brandner et al. 2001; Seale et al. 2009 ). de Wit et al. (2002 found 21 LMC candidates after searching a sample of 80,000 variable stars in the EROS sample. These stars were picked as candidates because they were blue, had irregular brightness variations and hydrogen emission lines. The LMC stars seem to be more luminous than their Galactic Herbig Ae/Be star counterparts (Brandner et al. 2001; de Wit et al. 2002) . One star in this sample, ELHC7, displays the attributes of a UX Ori star (Lamers et al. 1999) . It is the only star in the sample with a significant NIR excess and irregular sharp brightness drops (de Wit et al. 2005) . ELHC7 also appears in the YSO candidate list developed by SAGE (Spitzer Survey of the Large Magellanic Cloud: Surveying the Agents of a Galaxy's Evolution) (Whitney et al. 2008) . One of seven Herbig Ae/Be star candidates in the SMC, ESHC7 has also shown UX Ori characteristics (de Wit et al. 2003) .
The EROS-2 star, lm056-0K-21075 (also MACHO-9.4391.25), was found to be variable with irregular declines reminiscent of an R Coronae Borealis (RCB) star (Tisserand et al. 2009 ). However, its visible spectrum is rich in hydrogen lines so this star is not a hydrogendeficient RCB star. It is possibly the same emission-line star (No. 129) discovered in an Hα survey by Lindsay (1963) . This star also appears as ) in the SAGE list of ∼1000 YSO candidates (Whitney et al. 2008) . It was also identified as a YSO using data obtained by the HERschel Inventory of The Agents of Galaxy Evolution (HERITAGE) Legacy program (Sewi lo et al. 2010 ). Hereafter, we will refer to this star as SAGE050756-703453. In this paper, we will argue that it is a UX Ori star which is also a member of the LMC. Cutri et al. 2003) . A finding chart is shown in Figure 1 . Figure 2 shows the visible spectrum of SAGE050756-703453, obtained on JD 2454510.0 with the Dual-Beam Spectrograph (DBS) (Rodgers et al. 1988) attached to the ANU 2.3m telescope at Siding Spring Observatory (Tisserand et al. 2009 ). The visible wavelength band is split by a dichroic at around 6000Å and feeds two spectrographs, with red and blue optimized detectors. The full slit length is 6.
′ 7. The spectrum has a 2-pixel resolution of 2Å. The spectrum has been normalized. Figure 3 shows the lightcurve for SAGE050756-703453 including data from both the MACHO and EROS-2 projects. The MACHO V and R magnitudes have been transformed to Johnson-Cousins V and R (Alcock et al. 1999) . The EROS-2 blue and red filters are very broad and not easily transformed. The B E and R E magnitudes are calibrated as described in Tisserand et al. (2009) . The bands are centered between V and R, and between R and I, respectively. The B E -R E can be transformed to Cousins V-I (=1.02(B E -R E ) (Beaulieu et al. 1997) . Figure 4 shows a montage of IR images of the SAGE050756-703453 field including Spitzer/MIPS 24 µm, and the Herschel PACS 100 and 160 µm, and SPIRE, 250, 350, and 500 µm images. The available photometry is summarized in Table 1 . The star is clearly visible as a point source in the center of each field. The UBVRI photometry is from Massey (2002) and Zaritsky et al. (2004) . The JHK photometry is from 2MASS (Cutri et al. 2003) . Herschel data were obtained as part of the HERITAGE Science Demonstration Program. PACS (100 and 160 µm) and SPIRE (250, 350, and 500 µm) fluxes were extracted using aperture photometry (Meixner et al. 2010) . Apertures were roughly the size of the full-width half-maximum of the PSF and large sky apertures were chosen to avoid regions of high IR background. The aperture corrections for PACS and SPIRE were estimated using the currently available point spread functions (PSFs). To complement these data, we have re-examined the SAGE MIPS images (24, 70, and 160 µm), with aperture corrections from the IRAC and MIPS data handbooks (Meixner et al. 2006 ). The MIPS photometry was redone to ensure that the stellar and sky apertures matched those used for the Herschel images but the resulting photometry is consistent with the SAGE photometry (Whitney et al. 2008 ). The SAGE photometry was used for the IRAC bands. We note that SAGE050756-703453 was not identified as an infrared variable in the comparison of the two SAGE survey 4.03e-01 ± 1.69e-02 SPIRE/500
1.37e-01 ± 1.65e-02
a There are two epochs of UBVRI photometry from Massey (2002) and Zaritsky et al. (2004) .
epochs as there was no significant difference between the two measured fluxes (Vijh et al. 2009 ). SAGE050756-703453 was not detected by IRAS. Figure 5 shows the spectral energy distribution (SED) of SAGE050756-703453. While Figure 5 gives a general idea of the SED, it should be remembered that it is a variable star and that the data from the various instruments included were taken at epochs that are often years apart. For instance, Massey (2002) reports V= 16.00±0.05, B-V=0.55±0.05, U-B=0.05±0.07, V-R= 0.43±0.09, and Zaritsky et al. (2004) reports V= 18.21±0.05, B-V=0.72±0.05, U-B=-0.27±0.07, V-I= 2.25±0.09 for observations separated by several years.
DISCUSSION
The visible spectrum of SAGE050756-703453, plotted in Figure 2 , shows P-Cygni profiles in the lower Balmer lines. The rest of the Balmer series is clearly visible in absorption. Other lines are mostly in emission including many Fe II lines in the 4500-5500Å region, the Ca II IR triplet, and the Paschen series. The blueshifted absorption in Hα extends to ∼450 km s −1 . There was no photometric coverage of the star when the spectrum was obtained, but it is very similar to a spectrum of the UX Ori star, RR Tau (spectral type A2), obtained on 1998 Feb 14, when the star was in a decline ∆V= 1.7 mag below maximum brightness (Rodgers et al. 2002) . The emission lines become visible in declines when the dust cloud eclipses the photosphere of the star but not the surrounding emission region. The line ratios of the Ca II IR triplet are close to 1:1:1 in both stars indicating that the gas is optically thick. The wings of the Balmer lines in RR Tau seem to be broader than those in SAGE050756-703453 possibly indicating that RR Tau may be less luminous (Rodgers et al. 2002) . Another indication that SAGE050756-703453 is luminous is the strength of the O I λλ7774, 8446 triplets (Mendoza 1971) . O I λλ7774 is in absorption in SAGE050756-703453, while O I λ8446 is in emission in both stars. The strength of the O I λ8446 is due to a fluorescence with Lyβ (Bowen 1947) .
Because SAGE050756-703453 was in a decline when the spectrum was taken and many lines are in emission, an accurate spectral type cannot be determined (Hernández et al. 2004 ). However, the lines in the blue are in absorption and show no sign of emission cores. The line of He I λ4471 is weak or absent, but there is a significant Ca II K absorption line present (Finkenzeller 1985) . Also, the Balmer lines are strongly in absorption and there is no sign of the G band. So based on these few lines, SAGE050756-703453 is an A star (Hernández et al. 2004) . The similarity of the spectrum to that of RR Tau and the absorption line strengths indicate that the best guess spectral type is A2
10 . There are no atomic or molecular features of carbon so this is not a dust producing carbon star.
The MACHO and EROS-2 lightcurves for SAGE050756-703453, shown in Figure 3 , cover almost 11 yr. Unlike some other UX Ori stars, the SAGE050756-703453 variations do not seem to be periodic at least over the epochs covered by EROS-2 and MACHO (de Wit et al. 2005) . Figure 3 shows that the star is at maximum light with only some small variations for about 1800 d, followed by two significant declines in brightness over 1300 d and then another 800 d almost constant at maximum. In both the MACHO V-R and EROS-2 V-I colors, the star becomes redder as it fades. The V-R color increases from 0.4 to 0.5-0.6, and 10 A Digital Spectral Classification Atlas by R. O. Gray, http://nedwww.ipac.caltech.edu/level5/Gray/frames.html V-I color increases from 0.5 to 0.8-0.9 during brightness declines. During the largest decline centered at ∼JD 2451700, where SAGE050756-703453 dropped ∆V∼2 mag, the V-I color becomes bluer when the star is deep in the decline. At first, the color reddens from 0.5 to 0.8 during the initial fading but then becomes bluer again to 0.4 during the last drop to minimum brightness. This behavior is often seen in the declines of UX Ori stars (Waters & Waelkens 1998) . It is caused by preferential scattering of blue light by dust grains around the star back into the beam. This effect becomes important when the stellar photosphere is obscured during the declines.
At maximum light, the colors of SAGE050756-703453 from the MACHO and EROS-2 photometry are B-V∼0.55, V-R∼0.4, and V-I∼0.5. If it is an A2 star, then its intrinsic colors are B-V∼0.05, V-R∼0.03, and V-I∼0.07. The observed B-V and V-R colors are then consistent with an extinction of A V ∼1.5 mag assuming R V =3.1 and a CCM wavelength dependence (Cardelli et al. 1989 ). The measured V-I color is too blue but this may be due to the very wide non-standard filters used by EROS-2. In a deep decline two magnitudes below maximum, the measured colors are B-V∼0.7, V-R∼0.5, and V-I∼0.8. The B-V and V-R colors are consistent with an added extinction of only ∼0.5 mag for a total of 2 mag, so they are much bluer than expected for a total extinction of 1.5 + 2 = 3.5 mag. Again the EROS-2 V-I color is even bluer. Some of this may be due to the "blueing" effects of dust scattering or of emission lines. The one set of standard UBVI photometry taken during a 2 mag decline gives the colors, B-V=0.72±0.05, U-B=−0.27±0.07, V-I= 2.25±0.09 (Zaritsky et al. 2004 ). This V-I color is very red, what would be expected from an extinction of A V ∼4 mag. Since this is only one photometric point, it is hard to put it in the context of the lightcurve. It does seem to imply that the blueing effect is not seen in all declines of SAGE050756-703453. SAGE050756-703453 is V∼16.5 at maximum. If we assume it is a member of the LMC (m-M=18.5) and the extinction is A V =1.5 then M V ∼-3.5. Assuming that it is an A2 star (T ef f =9000 K) implies that R ⋆ =21 R ⊙ and M Bol ∼-3.8 (L/L ⊙ ∼2600). This would make SAGE050756-703453 significantly brighter than Luminosity Class III and brighter than typical Galactic Herbig Ae/Be stars of the same effective temperature (Testi et al. 1998) . However, there is an indication from some Herbig Ae/Be star candidates discovered so far in the LMC, that they are brighter than their Galactic counterparts (de Wit et al. 2005) . If the estimated effective temperature and bolometric luminosity of SAGE050756-703453 are correct then it may require a high protostar accretion rate (∼ 10 −4 M ⊙ yr −1 (Palla & Stahler 1993) . Obviously, if the star were a foreground object, then it would be much fainter intrinsically but there are no sites of star formation in the Galaxy along the line of sight toward SAGE050756-703453 where a Herbig Ae/Be star would be likely to be found. The measured radial velocities of the absorption lines in the SAGE050756-703453 spectrum do not show a redshift of ∼200 km s −1 typical of an LMC member. But these lines are partially filled in an unknown amount of P-Cygni emission which may account for the lack of redshift. It still seems more likely that SAGE050756-703453 is a member of the LMC.
SAGE050756-703453 shows extended Hα emission on images obtained for the Reid-Parker LMC PN survey (Reid & Parker 2006a,b) . This is a typical characteristic of Herbig Ae/Be stars which excite nearby ISM creating an H II region. Even at the distance of the LMC, an A star can excite an H II region of arcminute size if the gas densities are very low. The Spitzer and Herschel images shown in Figure 4 indicate that SAGE050756-703453 lies in a complex region of dust emission. However, it is clearly a point source at all wavelengths out to 500 µm which is consistent with this dust being in a circumstellar disk or envelope. Natta et al. (1997) modeled the SEDs of 30 Herbig Ae/Be stars, about half of which display the large brightness variations typical of the UX Ori stars. Eight of the stars had measurements of dust continuum emission at 1.3 mm implying circumstellar dust masses of 10 −3 -10
M ⊙ . Radiative transfer modeling of IR and millimeter observations of UX Ori, itself, assumed the circumstellar dust was in a flat or flared disk (Natta et al. 1999) . A reasonable fit was achieved only by including two populations of silicate grains (Draine & Lee 1984) , one with a size of 1 µm to fit the mid-IR, and one with very large "pebble" sized (10 cm) grains to fit the near-IR and millimeter emission. The SED of SAGE050756-703453 is plotted in Figure 5 using the data from Table 1 . We have modeled the SED using a Monte Carlo radiation transfer code including nonisotropic scattering, polarization, and thermal emission from dust in a spherical-polar grid (Whitney et al. 2003a,b; Robitaille et al. 2006) . The circumstellar geometry consists of a rotationally flattened infalling envelope, bipolar cavities, and a flared accretion disk. The luminosity sources include the central star and disk accretion. The best fit model includes a disk surrounded by a large diffuse envelope similar to the models used to fit other LMC YSOs with Herschel photometry (Sewi lo et al. 2010) . The SAGE050756-703453 model assumes T ef f =10000 K, R ⋆ = 20 R ⊙ , and L ⋆ = 3585 L ⊙ . The disk parameters (mass = 0.02 M ⊙ , r inner = 4.36 AU, r outer = 100 AU) are not well constrained because the SED is dominated by far-IR emission from the envelope. The value of L ⋆ = 3585 L ⊙ is the best model fit to the SED, but this value is not significantly different from the value of 2600 L ⊙ quoted above within the inherent uncertainties particularly the amount of extinction present in front of the star. To get a good fit to the far-IR Herschel bands, the envelope must be very large (r inner = 4.36 AU, r outer = 3 pc) but very low density. If there is even a small amount of dust in the vicinity of this luminous star, it will be heated even at a distance of a few pc. The envelope need not be circumstellar, gravitationally-bound material. It could just be low-density ambient material from the surrounding molecular cloud that is heated both by the internal star and the external interstellar radiation field. The density of the envelope is so low that SAGE050756-70345 would still appear as a point source at LMC distances. The best model fit implies a bipolar cavity with an opening angle of 20-40
• (half-opening angle from pole) and an envelope infall rate of ∼2 × 10 −4 M ⊙ yr −1 . In Figure  5 , the green dotted SED fit assumes that the cavity is filled with a small amount of dust with a constant density profile. But a much better fit (solid green line) is provided in the IRAC bands by assuming a r −2 density profile. That is consistent with a spherically symmetric outflow, i.e., a stellar wind as opposed to a jet which is cylindrical and would be closer to a constant density profile. If this is the case, then the light variations seen in Figure 4 might be caused by new dust condensing in the flow (Kenyon et al. 1991) . Evidence for outflowing gas in SAGE050756-703453 can be seen in its P-Cygni emission line profiles (Figure 2 ) but no indication of infall is seen. However, inverse P-Cygni profiles are generally seen only near maximum light (Rodgers et al. 2002) . But the infall rate inferred by this model fits well with the estimated absolute bolometric luminosity of SAGE050756-703453.
Neither of the LMC UX Ori candidates, SAGE050756-703453 nor ELHC7, appear in the (de Wit et al. 2005) . ELHC7 is detected in the IRAC bands, but cannot be seen at longer wavelengths in the MIPS, PACS or SPIRE images. Also, from the MACHO photometry, ELHC7 is fainter and bluer, V∼17.3, V-I∼0.2 so it is likely that it is intrinsically fainter than SAGE050756-703453 (de Wit et al. 2005) . Its brightness variations have a higher frequency and a lower amplitude, and also show evidence for a quasiperiod of ∼190 d. SAGE050756-703453 shows no sign of periodic brightness variations. SAGE050756-703453 has shown two significant declines over ∼4000 d while ELHC7 showed variations of up to ∼0.9 mag over a similar timescale.
SUMMARY
SAGE050756-703453 has all of the characteristics of a classic UX Ori star. It has a spectral type of ∼A2 and has excited an H II region in its vicinity. It shows irregular drops in brightness of up to 2 mag and displays the reddening and "blueing" typical of this class of stars. Its spectrum, showing a combination of emission and absorption lines, is typical of a UX Ori star that is in a decline caused by obscuration from the circumstellar disk. The star has a strong IR excess and significant emission is present out to 500 µm similar to that seen in UX Ori, itself (Natta et al. 1999) . However, fits to the SED indicate that in addition to the dusty disk which is needed to explain the visible light variations, dust in bipolar cavities and a very large diffuse envelope are required to fit the SED at all wavelengths. Like other LMC Herbig Ae/Be stars, SAGE050756-703453 is overluminous compared to their Galactic counterparts. Multi-wavelength studies of other LMC PMS stars are needed to determine the reasons for the luminosity differences. Fig. 3b .-EROS-2 lightcurve. The three panels show B E , R E , and B E -R E . The MACHO and EROS-2 lightcurves are directly comparable since the range of JD is the same for both plots.
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